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1 Overview of this 
Preliminary Assessment 
 

1.1 Purpose & Key Topics Covered in this Preliminary 
Assessment 

The purpose of this Preliminary Assessment is to provide an overview of the role of Port Pirie as a 
strategic port solution to the expanded mining sector in South Australia. Ideally located to the growing 
resources and development sector in South Australia, the Port Pirie Regional Council (PPRC) is 
investigating options to expand the port involving using existing infrastructure (such as the current rail 
line) and new infrastructure development by way of storage facilities and a bulk ore barge transhipping 
solution. 

Commercially, this preferred port expansion option is designed to provide a scalable infrastructure 
solution that can act as a foundation for any future heavy infrastructure port solution that can 
potentially be implemented within 2 to 3 years, to coincide with substantial increase in mining 
production projected for the Braemar region and the north of South Australia. 

In this context, this Preliminary Assessment is the first step of initial investigations (see Figure 1-1 
below) aimed at providing information for interested parties on the PPRC’s preferred port expansion 
option and the potential benefits from this infrastructure option as the basis for future development in 
the region. 

 
Figure 1-1 Stage of Project Investigations 

Key topics covered in this Preliminary Assessment are: 

• Overview of Port Pirie as a strategic services hub for the minerals and resources sector 
• The demand outlook for minerals and resources in South Australia and the Port Pirie region 
• Indicative forecast of regional port and other infrastructure requirements 
• Possible port expansion options for Port Pirie 
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• Preferred port expansion option, including benefits from the Project 
• Possible ownership and investment models. 

This Preliminary Assessment also provides contact information for interested parties should they wish 
to discuss the strategic port opportunity with the PPRC. 

1.2 Key Findings 
This Preliminary Assessment provides an overview of the City of Port Pirie and its many offerings with 
the primary purpose of illustrating the strategic advantages that Port Pirie provides to the emerging 
mining sector in South Australia for the export of minerals and resources from the state.  This is a 
result of Port Pirie already having access to key infrastructure (e.g. water, power, road, rail, airport, 
telecommunications, and natural gas) and existing support services for the mining sector and a skilled 
work force.  

As a result of reviewing the  activity/demand outlook for mineral resources in South Australia with a 
focus on actives in the broader Port Pirie regional catchment, this Preliminary Assessment concludes 
that there have been extensive exploration activities in recent years with a number of projects moving 
to commercialisation stage.  This increase in mining demand activity will require a number of port 
solutions to ensure that this material can be delivered to its overseas markets in a timely manner given 
identified infrastructure gaps in export port solutions particularly for the Braemar and Far North 
Regions of South Australia. 

One of the key conclusions of this Preliminary Assessment is that Port Pirie will be an integral strategic 
solution to meet this impending demand due to the infrastructure (particularly rail) that already exists in 
the City, the fact it is an existing port, the short lead time to construct, the relative low capital costs to 
construct, and its proximity to both the Braemar and northern mining regions in the state.  

An initial options analysis has been undertaken that identifies a number of options available to expand 
the port capacity within the City of Port Pirie, with each option identified critically evaluated to 
determine a preferred project option. Several key constraints were identified in the course of 
developing possible port expansion options. This included consideration of whether a deep water port 
facility should be constructed in order to align with the expectations of cargo vessel operators and 
users to use either Panamax or Cape Class vessels (mainly due to the economic freight rates possible 
compared to lower capacity vessels).  

The major constraint, however, with a deep water port solution is the economic viability of such new 
infrastructure, particularly given the large capital costs involved and that the likely users would be 
small to medium exploration and mining companies without ready access to the required capital and 
equity. As a result, the port expansion options that were developed involve a “barge transhipment” 
technical solution involving the transport of bulk ore product from the mine site to a nominated port site 
and storage facility, from where ore is then loaded onto waiting barges for shipping offshore to waiting 
Cape Class vessels. 

The preferred port expansion option identified in this Preliminary Assessment involves transhipping 
using storage shed/facilities located east of Port Pirie off Port Germein Road (Spencer Highway), next 
to the north-south rail line (and in close proximity to the eastern line from Crystal Brook which services 
the Braemar mining region).  This storage site is capable of providing a balloon loop for rail access off 
of the main north-south line with the potential to have multiple rail lines, within the loop, if required. 

The preferred site will allow for suitable unloading facilities with conveyors taking the materials from 
the train a short distance to the storage sheds. A key feature of the site is its scalability with multiple 
200,000t storage sheds able to be located on this land, allowing individual mining companies to 
own/operate their own storage facility while sharing rail, loading and transhipping facilities. Material 
from the storage shed would then travel 1.2 kilometres to one of two self-propelled barges to be 
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moored on the eastern side of the existing port swing basin.  A fixed loading facility will load the 
transhippers which will then take the material to a Cape Class size vessel at a strategic anchorage 
point in the Gulf. 

Additional information is also provided on the relevant land ownership, how the facility would operate, 
the infrastructure required (rail loop, storage facilities, conveyor, loading facilities), information on the 
transhipping solutions, an initial assessment of possible risks associated with the project and potential 
control strategies, as well as providing some initial costing information on the proposal. 

This Preliminary Assessment highlights that an expansion of the port is not only cost effective but also 
has a short lead time to become operational.  The initial analysis has reviewed transhipping costs and 
concludes that, with advancements in this area, potentially provides a cost effective alternative to a 
highly capital intensive deep sea ports. Importantly, the recommended expansion option is scalable to 
meet the growing needs of South Australia’s emerging resource sector and is capable of being a 
strategic port solution to meet the needs of the emerging mining sector in South Australia. 

This Report concludes by describing a number of potential ownership and investment models before 
outlining the next steps in developing the port to its full potential. 

1.3 Limitations of this Preliminary Assessment 
This Preliminary Assessment is primarily designed to provide information to readers about the PPRC’s 
consideration of a port expansion option for the City. 

Accordingly, the information provided in this Preliminary Assessment is for information purposes only 
so that readers can assess any initial high level interest in the proposed port expansion option. 
Readers should not rely on the information provided in this document for investment and or related 
decision making processes without conducting their own due diligence. 

1.4 Contacts for Interested Parties 
In the first instance, parties who may be interested in discussing aspects of this Preliminary 
Assessment should contact the Chief Executive Officer of the Council on +61 8 8863 9718 or 
ceo@council.sa.gov.au.  

Alternatively, interested parties can also contact Aurecon on +61 8 8237 9777 or 
adelaide@aurecongroup.com / steve.richards@aurecongroup.com. 

mailto:ceo@council.sa.gov.au
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2 Port Pirie – A Strategic 
Service Hub for the Minerals 
& Resources Sector 
2.1 Growing Exploration Activity in South Australia 
On the back of the growth over the last decade of the minerals and energy sector in Australia together 
with the implementation of the South Australian Government’s PACE initiative, there has been 
substantial activity and development in resources-related projects in South Australia. 

Specifically, the Plan for Accelerating Exploration (PACE) has been recognised worldwide as one of 
the most innovative government mineral resources initiatives that directly contributes to the impressive 
surge in mining exploration in South Australia and the identification of many new mineral deposits. 

Since 2003-04, there has been a noticeable increase1 in mineral exploration spending in South 
Australia with South Australia also increasing its share of national exploration expenditure (as shown 
in Figure 2-1 below). This chart also shows the contribution of this expenditure activity towards the 
South Australian Strategic Plan (SASP) target for the minerals and resources sector. 

 

Figure 2-1 South Australian Mineral Exploration Expenditure (Real Terms, 2011-12 Dollars) 

This growing activity and presence of the minerals and resources sector in South Australia provides 
significant opportunities for Port Pirie to capitalise on existing strengths and provide a foundation for 
supporting further growth and development for this sector. 

In particular, there is significant potential for Port Pirie to capitalise on iron ore exploration activities 
given South Australia in 2011-12 was a leading destination for copper, uranium and iron ore 
exploration2, evidenced by: 

                                                      
1 Mineral Exploration in South Australia 2011-12, Department for Manufacturing, Innovation, Trade, Resources and Energy, 
page 4. 
2 Ibid., page 16. 
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• One third of Australia’s copper exploration with $146.2 million 
• Almost a quarter of Australia’s uranium exploration with $33.1 million 
• Two-thirds of Australia’s non-Western Australia iron ore exploration with $78.3 million. 

Together, copper and iron ore exploration combined accounted for just under 70 percent of South 
Australia’s exploration spending in 2011-12, as shown Figure 2-2 (below). 

 

Figure 2-2 South Australia: Mineral Exploration Expenditure by Commodity (2011-12) 

2.2 Introduction to Port Pirie 
Located on the coast of South Australia, Port Pirie is only 
220 kilometres north of Adelaide and is bordered by the 
majestic Southern Flinders Ranges in the east and the 
Spencer Gulf to the west. Easily accessible by both land 
and sea, the city was founded in 1853, has a growing 
population of approximately 17,000 people.  

Port Pirie is the largest City in the State’s mid North 
Region. Port Pirie has an important role as a regional 
service centre for the mid north region of South Australia, 
with many of the surrounding smaller towns relying on Port 
Pirie for education, healthcare, retail and employment.  

The Town Centre comprises a broad range of services and 
facilities typical of a large country town / small city, and 
including a wide range of community facilities, commercial 
operations, offices, medical services, automotive services, 
short term accommodation and personal services, as well 
as substantial retail floor space. 

The City has excellent education and healthcare options, 
an array of sporting clubs and recreational areas, and is 
also a centre for regional tourism. Together with a thriving 
retail sector, Port Pirie offers a range of business and 
lifestyle opportunities.  

Port Pirie also benefits from being located strategically to the increasing mining activities in northern 
Southern Australia, one of Australia’s most promising mineral frontiers. Potentially, this includes not 
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only mineral prospects in the regional but also the potential future development of unconventional gas 
resources located in the Cooper Basin. 

The city is home to the World’s largest lead smelter and also produces and handles zinc and other 
concentrates which are transported using the existing port facilities. Having such a large facility 
located in the region provides ready access to a skilled workforce, metal fabrication business and a 
large range of mining and support services. 

Primary production in the form of cropping, 
viticulture, and livestock, is also important to 
the local economy along with industries and 
businesses supporting the smelting activities. 
The other key area of employment is service 
industries. 
 
Port Pirie’s main areas of employment include 
resources and manufacturing, education, 
retail, hospitality and healthcare.  In addition 
to the growing mining and resources sector in 
the region, key business sectors in Port Pirie 

include: 
• Construction 
• Retail trade 
• Property and business services 
• Health care and social assistance 
• Agriculture, forestry and fishing. 

The lifestyle advantages offered by Port Pirie include a broad range of services and facilities, good 
proximity to Adelaide, and affordable housing. Increasing employment opportunities in the region will 
be an important attraction for the returning locals, opportunity seekers and the following partners 
segments in particular. 

Business and industry expansion opportunities for business and industry expansion identified in the 
plan applicable to Port Pirie include: 

• Value adding to agriculture 
• Intensive livestock 
• Aquaculture 
• Service industries particularly in support of new mining activities 
• Building and construction 
• Mining and mineral processing 
• Manufacturing 
• Renewal energy and alterative water sources 
• Knowledge intensive industries. 

 
Tourism and mining do provide key opportunities for the local region to respond and diversify its 
economic base, as do expansions in the community services sectors. Tourism has been identified as 
a growth opportunity and, over the period 2001 to 2006 employment in tourism industry related jobs 
increased. 
 
Growth in the community services sector will also be in-part reliant upon an increased population base 
both from within Port Pirie and the surrounding catchment areas. Major investment and service 
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upgrades and or expansions are likely also to provide increased employment opportunities in this 
sector. 
 
The City is relatively well positioned with respect to many areas where mining or exploration is 
occurring. Port Pirie is particularly well located for mining exploration to the east. The industry base 
within the City to date has resulted in the workforce having numerous skills and resources that are 
directly transferrable to the mining industry during exploration work, construction and operation 
phases. In particular, Port Pirie has a strong base in engineering and fabrication businesses, 
construction businesses and associated trades. It also has a ready workforce. 
 

2.3 Access to Prime Infrastructure 
Industry and business development relies on access to 
prime infrastructure that has maximum connectivity and 
integration. Port Pirie has the benefit of several pieces 
of prime infrastructure that form an important role in the 
movement of goods and services in and around the 
region.   

This prime infrastructure includes a railway, highway, 
an airport, natural gas line (Adelaide) and a port 
making it an excellent strategic services hub for the 
transport of iron ore, lead, zinc, concentrates and other 
materials.  

Examples of the benefits of this existing prime 
infrastructure include: 

• Standard gauge access to the National East-
West Corridor (i.e. via Port Pirie to Broken Hill), 
providing the ability to move product efficiently and 
effectively to markets 
• Access within 5 kilometres of the National 

Highway system, providing heavy vehicle and other 
vehicle access to and from the City 
• Potential to upgrade the existing airport 

infrastructure to accommodate Regular Passenger 
Transport (RPT) services 
• Large electricity transmission lines (i.e. 275kV) 

pass-by the outskirts of Port Pirie delivering power from 
the Flinders Power Station located at Port Augusta 
• High pressure natural gas (i.e. 700 Kpa and 

140 Kpa) serve the needs of current industrial and 
commercial consumers, with expansion feasibility 
currently being investigated.  
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2.4 Development Role of Port Pirie Council and Regional 
Development Australia Yorke & Mid North 

While the port expansion option and associated opportunities outlined in this Preliminary Assessment 
are sourced primarily from investigations undertaken by the PPRC, this work is in the context of the 
economic and business development role of the Regional Development Australia boards.  

For the Port Pirie region this includes the RDA Yorke and Mid North (RDAYMN). The RDAYMN’s 
mission statement is to lead and facilitate regional development through partnerships with local 
communities, business and government. The RDAYMN’s Board membership includes a representative 
from the PPRC. 

2.5 Background to Existing Sea Trade in the Spencer Gulf 
The existing sea trade in the Spencer Gulf is handled via the ports of Whyalla, Port Bonython, Port 
Pirie, Wallaroo and Port Lincoln. Historically, sea trade in the Spencer Gulf was handled primarily by 
trading ketches and coastal ships including passenger vessels on weekly cruises out of Adelaide. 

This trade declined significantly in the mid-1950’s due to increased efficiency in road and air transport. 
Sea transport activity between these ports is now non-existent. 

2.6 Existing Port Facilities  
The port facility at Port Pirie is South Australia’s fourth largest regional port by export value3. Historical 
data4 on the composition of annual cargo movements through Port Pirie is provided in Figure 2-3 
(below). 

 
Source: Flinders Ports 

Figure 2-3 Annual Port Movements (Tonnes), Port Pirie, 2004-2012 

Principal commodities handled through the current port include mineral concentrates, coal, zinc and 
lead outputs from the nearby smelter, and general cargo. Currently, bulk carrier vessel activity 
comprises approximately 100 “Handymax” ships5 per annum.  

                                                      
3 BITRE: Australian Sea Freight 2009-10, Table T2.2, page 6. 
4 Ibid., Table T5.2, page 38. 
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For 2011-12 annual cargo movements through Port Pirie were approximately 651,000 tonnes with the 
majority of cargo being lead, zinc and concentrates (see Figure 2-4 below). 

 
Source: Flinders Ports 

Figure 2-4 Port Pirie: Annual Port Movement by Commodity (Tonnes), 2012 

 

The existing port facilities at Port Pirie 
are currently operated by Flinders Ports 
Holdings Pty Ltd, under a 99-year land 
lease and port operating licence. 

Flinders Ports is responsible for the 
port management (and other services) 
of South Australia’s seven ports 
including Port Pirie.  

The current port channel is located in 
the Port Pirie River and is 
approximately 9 nautical miles in length 
6.4 metres deep, 90 metres wide and is 
fed by the Spencer Gulf.  

To the west of the current port facility is dominated by existing industrial sites and retail activity, 
including the nearby smelter facility. The main retail centre precinct in Port Pirie is located adjacent to 
the current wharf, with the main city centre street (i.e. Ellen Street) located within around 100 metres. 

The eastern side of the Port Pirie River comprises large amounts of vacant land under the control of 
PPRC and/or the State Government.  

Comprising approximately 11 berths of which the majority are operated by Nyrstar for the movement of 
its zinc, lead and other concentrates, the remaining port berths are used for recreation, vessel storage 

                                                                                                                                                                      
5 A Handymax ship is typically 150 to 200 metres in length, and 40,000 to 50,000 deadweight tonnage. As noted later in this 
Preliminary Assessment, larger size bulk shipment vessels (e.g. Cape Class) provide better economies of scale re freight rates. 
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and possible third party use. Summary details about the current berth information6 are provided in 
Table 2-1 (below). 

Table 2-1 Current Berth Information: Port Pirie 

Berth Length Breadth of 
Berth Box 

Depth* Wharf 
Height Use 

1 152m 30m 5.3m 4.8m Rec fishing/itinerant vessels 

2 190m 30m 8.2m 4.8m Grain 

4 107m 25m 4.9m 4.8m Tug berth 

5 198m 30m 8.2m 4.8m General  

6 183m 30m 8.2m 4.8m Ore exports 

7 145m 30m 8.2m 4.8m General/container 

8 180m 30m 8.2m 4.8m Lead export 

9 180m 30m 8.2m 4.8m Lead export/coal import 

10 158m 30m 8.2m 4.8m Bulk imports 
* Depths indicated are declared depths. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                      
6 Source: Flinders Ports 
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3.1 Regional Mining Profile - Braemar 
As highlighted in Section 2.1 South Australia’s ore exploration covers the following mineral groups: 

• Copper 
• Iron ore 
• Uranium oxide 
• Lead 
• Zinc 
• Gold 
• Silver. 

Historically, the Yorke and Mid-North region (including the Braemar) has played a major part7 in the 
development of the region, South Australia, and nationally with development of and production of lead 
and zinc ore from Broken Hill smelted at Port Pirie, and copper from the region playing a major 
economic role for the State particularly during the mid to late 1800’s into the early part of the twentieth 
century8. 

Subsequent to the copper boom in the region (during this time, South Australia was often referred to 
as the “copper kingdom”), uranium and iron ore have increased in prominence particularly the latter 
through resources of hematite ore under cover in the Braemar Iron Formation9. 

For the Yorke and Mid-North region (which includes Port Pirie) these key mineral groups of iron ore, 
uranium and copper located in the mining clusters10 of Braemar, Frome South and North, Torrens 
East, and Yorke. These clusters are shown in Figure 3-1 (below) on page 15. 

                                                      
7 Deloitte (2013), “Regional Mining and Infrastructure Planning Project: Yorke and Mid-North/Braemar (Interim Report for Public 
Consultation), Figure 4.6, page 17. 
8 Copper and Mining Treatment in South Australia, MESA Journal 28, January 2003, pages 38 to 44. 
9 Government of South Australia – see http://www.minerals.dmitre.sa.gov.au/geological_survey_of_sa/commodities/iron_ore 

10 Ibid., page 26. 

3 Activity/Demand Outlook 
for Minerals & Resources in 
South Australia and the Port 
Pirie Region 
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Legend:         Uranium Projects       Copper Projects        Iron Projects  

Source: Deloitte (2013) 

Figure 3-1 Regional Mining Clusters: Yorke and Mid-North Region 

3.2 Current Market Participants – Local Region 
There are currently 19 mining projects recorded11 in the region covering a range of resources. An 
indicative break down of these projects by mining activity (categorised by operating mines, developing 
projects, and prospects) is provided in Figure 3-2 and Figure 3-3 (below). 

Of the two operating mines these cover the resource groups of uranium and silver. Developing 
projects (9 projects in total) are predominantly iron ore (4 projects) followed by copper and uranium (4 

                                                      
11 Deloitte (2013), Op.Cit., Table 4.1, page 19. 

Port Pirie 
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projects). The greater majority of projects at the prospect stage are uranium projects (5 out of 8 
projects). 

 
Source: Deloitte (2013): Draft RMIP for the Yorke and Mid-North/Braemar Region 

Figure 3-2 Yorke & Mid-North/Braemar: Mining Pipeline as at April 2013  

 

 
Figure 3-3 Yorke & Mid-North/Braemar: Mining Activity  

Within the immediate region of Port Pirie and for the commodities of iron, copper and uranium, mining 
activity is dominated12 by approximately nine companies dominated by Havilah Resources, Rex 
Minerals, and to a lesser extent, PepinNini Minerals.  

                                                      
12 Deloitte (2013), Op. Cit., Tables 4.3 to 4.6, pages 20 to 25.  
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Table 3-1 Current Mining Activity and Mine Site by Operator and Status 

Commodity Operator (Mine) Status 

Iron 

Havilah Resources (Maldorky) Developing Project 

Havilah Resources (Grants/Maldorky North) Prospect 

Havilah Resources (Lilydale) Prospect 

Royal Resources (Razorback) Developing Project 

Minotaur Exploration (MusterDam/Mutooroo) Developing Project 

Carpentaria Exploration (Hawsons) Developing Project 

Rex Minerals (Hillside) Developing Project 

Copper 

Havilah Resources (Portia) Developing Project 

Havilah Resources (Kalkaroo) Developing Project 

Rex Minerals (Hillside) Developing Project 

Rex Minerals (Parara) Prospect 

Uranium 

JSC Atomredmetzoloto (Honeymoon) Major Mine13 

Uranium One (Goulds Dam) Prospect 

Rex Minerals (Hillside) Developing Project 

Rex Minerals (Parara) Prospect 

PepinNini Minerals (Crocker Original) Developing Project 

PepinNini Minerals (Becaroo) Developing Project 

PepinNini Minerals (Mount Victoria) Prospect 

Marmota Energy (Junction Dam) Developing Project 

Marmota Energy (Mulyungarie) Prospect 

Curnamona Energy (Oban) Prospect 

Other – Gold & Molybdenum 
Havilah Resources (Portia) Developing Project 

Havilah Resources (Kalkaroo) Developing Project 

  

                                                      
13 As reported in the Australian Newspaper  on 12 November  2013, the Honeymoon uranium mine (previously owned by 
Uranium One) is expected to be mothballed by new owners, Russian state company JSC Atomredmetzoloto. 
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3.3 Other Potential Catchment Area in the Far North of South 
Australia 

While the Bramear mining region offers significant potential for Port Pirie to provide an export port, in 
addition to regional mining company activity there are also several resource activity projects in the Far 
North of South Australia that could also form part of a catchment area of potential users. 

Studies have identified14 that the Far North has no established ports in the region to support its mining 
activities.  The closest facilities capable of supporting output from this region are found at Port Pirie, 
Whyalla and Port Bonython. Figure 3-4 (below) shows the mining clusters that make up resources 
activity in the Far North. 

 

Legend:          Uranium Projects        Copper Projects        Iron Projects         Other Projects   

Source: Deloitte (2013) 

Figure 3-4 Regional Mining Clusters: Far North Region 

As set out in Table 3-1, potential users of an expanded export port located at Port Pirie range from 
existing and proposed mines (e.g. Prominent Hill, Cairn Hill, Mt Woods, Carrapateena, Commonwealth 
Hill, and Olary Creek). Also, Table 3-2 (below) provides a further snapshot of some of these and other 
potential users in terms of companies and projects particularly where there is the potential to transport 
product by rail to Port Pirie. In terms of future projects in the next 20 to 30 years, this is particularly 
relevant for projects/operations located in the South Gawler (particularly in the near term, i.e. 2013 to 
2017) and Mount Woods clusters where there is a lack of bulk commodity export ports with large bulk 
vessels required to be commercial viable15. 

                                                      
14 Deloitte (2013), Op.Cit., page 32. 
15 Deloitte (2013), Ibid., pages 51 and 53. 
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Table 3-2 Other Current and Future Major Projects with Potential to use Port Pirie as an Export Port 

Project  

The Prominent Hill mining operation, operated by Oz 
minerals is located 130 kilometres south east of Coober 
Pedy. In its first full year of production in 2010, Prominent Hill 
exceeded expectations producing 112,171 tonnes of 
contained copper and 196,400 ounces of gold.  

In January 2013 OZ Minerals released an updated Mineral 
Resource and Ore Reserve statement for Prominent Hill 
which provided a 25% increase in Resources at the Ankata 
underground mine - this effectively increases the life of the 
Ankata underground mine by approximately two years to 
around 2019. 

Currently, copper and gold concentrates produced at 
Prominent Hill are transported via the Adelaide to Darwin 
railway to Port Adelaide and the Port of Darwin to 
international customers. 

 

IMX Resources operates the Cairn Hill Mining Operation, 
located 55 kilometres from Coober Pedy in South Australia, 
which produces 1.8Mtpa of a unique coarse-grained 
magnetite-copper DSO (Direct Shipping Ore) product. The 
product is mined and crushed at site before being trucked 
and railed to Port Adelaide, where it is then shipped to China. 
Cairn Hill is a joint venture between IMX Resources (51 
percent) and Sichuan Taifeng (49 percent). 

IMX is also actively exploring its Mt Woods Magnetite Project 
in South Australia, where it has identified the Snaefell 
Magnetite Deposit and a number of other substantial 
magnetite exploration targets. IMX is seeking to develop a 5 
mtpa to 10 mtpa mining project at Snaefell and is presently 
seeking a cornerstone investor willing to fund the project 
development costs. 

 

The Carrapateena copper-gold advanced exploration project 
is located 130 kilometres from Port Augusta, and 250 
kilometres south east of OZ Minerals' Prominent Hill 
operation.  
Carrapateena is a copper-gold deposit hosted in a 
brecciated granite complex, and copper is mostly 
chalcopyrite with a central high grade bornite zone. The 
deposit is approximately 470 metres below the surface. 

Carrapateena is one of Australia’s largest undeveloped 
copper deposits, currently at an advanced exploration stage 
by way of a pre-feasibility study. This study is due to be 
completed towards the end of the first half 2014. The study 
aims to determine a single option for project development to 
take to full feasibility study and a range of options are being 
examined. 

Should current investigations confirm the potential for this 
resource, then expectations are for decision to mine in 2015 
with construction to commence shortly thereafter.   
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Project  

The Sinosteel PepinNini Joint Venture has prioritised 
three target areas within the Joint Venture tenements with  
promising iron grades, low impurities and potentially large 
tonnages.  
The targets have been designated as the Mt Victor Iron 
Ore Prospect (EL4965 Mt Victor); the Macdonald Corridor 
Iron Ore Prospect (EL4375 Bimbowrie); and the Outalpa 
Iron Ore Prospect (EL4749 Outalpa & EL4965 Mt Victor). 
Each of the prospects identified have the potential to host 
a very large magnetite iron ore resource which could be 
beneficiated to a high grade blast furnace feed product at 
a very competitive cost relative to other magnetite 
prospects currently under development consideration 
elsewhere in Australia. 

The area is favourably located with regard to current 
infrastructure being between the towns of Broken Hill and 
Peterborough and 20 kilometres to 40 kilometres from the 
heavy duty trans-Australian railway and adjacent sealed 
Barrier Highway. 

 

Minotaur Exploration Ltd and Sumitomo Metal Mining 
Oceana Pty Ltd are joint venture partners in the Mutooroo 
magnetite project located around 100 kilometres 
southwest of Broken Hill and near the SA/NSW state 
border. 
Seven significant magnetic anomalies are present on 
tenement EL 5079, namely Muster Dam, Muster Catch, 
Muster South, Duffields, Surrender Dam, Peaked Hill and 
Peaked Hill West which are part of magnetic strata 
extending for about 40 kilometres across the tenement. 
Five of these anomalies have a collective Exploration 
Target of 2.4 to 4.0 billion tonnes at a Davis Tube 
Recovery of 15% to 18% (nominal 10% DTR magnetite 
cut off). The estimate covers a strike extent up to about 
20 kilometres, vertical depth extent of 375 metres below 
ground level and incorporates true thickness widths of up 
to 450 metres. 

 

A 2012 Scoping Study completed Apollo Minerals on the 
Sequoia Deposit at Commonwealth Hill identified the 
economic potential to develop a medium scale mine and 
onsite processing facility capable of producing 42 Mt of iron 
concentrate averaging 68 percent Fe over a 17 year mine 
life.  

It is forecast that 2.5 Mtpa16 can be freighted by rail to export 
shipping operations in the Spencer Gulf. The combined Ibis 
and Sequoia prospects currently host an exploration target of 
300 Mt to 550 Mt at 25-35 percent Fe. Apollo has identified 
scope to scale up operations to export 5 Mtpa over 20 years. 
Pre-feasibility study and further drilling is planned to progress 
other prospects 

 

                                                      
16 Million tonnes per annum 
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Project  

The Olary Creek Project by Lions One Metals is located 70 
kilometres southwest of Broken Hill, NSW and 40 kilometres 
south of the Barrier Highway and the Indian Pacific railway 
line. The property is considered prospective for a range of 
elements having previously been drilled for uranium and 
copper, and more recently, in 2011-2012 for iron.  

The project contains several units of the Braemar Iron 
Formation, which is highly prospective for bulk magnetite 
deposits and is one of Australia's emerging major iron ore 
exploration regions.  

 
 

The Royal Resources Red Dragon Venture comprises a 
number of highly prospective iron ore deposits. The global 
resource of the Red Dragon Venture is in excess of 3.9 
Billion Tonnes at 19.7% Fe making it one of the largest 
magnetite resources in Australia. Royal is focussing studies 
on the Razorback Premium Iron Project ($2 Billion). The 
Mining Lease Proposal pre-application process is continuing.  

 

 
Havilah Resources has two exploration projects that 
potentially could see export of product from Port Pire, i.e. the 
Maldorky and Grants iron ore projects.   

The Maldorky iron ore deposit was discovered in late 2010 as 
the result of drilling a prominent magnetic anomaly 
associated with poorly outcropping Braemar Iron Formation. 
An Indicated Resource of 147 Mt of 30.1% Fe at a cut-off 
grade of 18% Fe has been estimated. The ore body is well 
suited to a low cost open pit mining. The Maldorky iron ore 
project lies approximately 28 kilometres south of the Barrier 
Highway and the Transcontinental Railway, 300 kilometres 
east of Port Pirie.  

The Grants iron ore deposit was defined in 2012 and  the iron 
ore appears to be geologically and mineralogically similar to 
the nearby Maldorky iron ore deposit. An Inferred Resource 
of 304 Mt of 24% Fe at a cut-off grade of 18% Fe has been 
estimated. The orebody is well suited to a low cost open pit 
mining operation. The Grants iron ore project lies just 8 
kilometres south of the Barrier Highway and the 
Transcontinental Railway, and one hour drive west of Broken 
Hill. 

 
 

Carpentaria Exploration Hawsons JORC Inferred Resource is 
1.4 billion tonnes at a Davis Tube Weight Recovery of 15.5% 
for 220 million tonnes of high grade iron concentrate (69.9% 
Iron and 2.5% silica) with no other notable deleterious 
elements. The resource covers only one’spart of the five 
significant magnetic anomalies with a total project Exploration 
Target1 of 6-11 Billion tonnes at 14-17% DTR for 900-
1900Mt of concentrate providing great confidence in a long 
life operation. The company also has other iron ore 
exploration targets. 
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3.4 Future Mining Demand & Economic Outlook 
Current world production of iron ore is dominated by supply from massive hematite deposits, with 
known World resources of crude iron ore estimated to exceed 800 billion tonnes containing more than 
230 billion tonnes of iron17. 

With the emergence in recent years of new iron ore markets overseas, particularly in China and India, 
there has been an increase in exploration interest and activity in Australia which has had a flow on 
effect to South Australian iron ore resources. The Braemar Region is of particular interest given the 
potential magnetite resources.  

Nationally, the Reserve Bank of Australia has reported recently18 on the impact of the resources boom 
and noted the production phase of the terms of trade boom for both iron ore and LNG is expected to 
gather momentum over the next few years (see Figure 3-5 below). 

 
Figure 3-5 Reserve Bank of Australia: Production Phase Momentum for Iron Ore & LNG 

Demand projects undertaken19 for the Braemar Region suggest that over the next 20 years there will 
be a substantial increase in mineral concentrate production to meet market demand. These demand 
projects are based on a “medium case” scenario that believe development of lower cost Braemar 
magnetite developments are anticipated.  

Such an assessment assumes a scenario that while future iron ore prices are expected to moderate 
as additional global supply comes on-line and growth in demand eases, prices are expected to remain 
significantly above long term historic levels. 

 
Figure 3-6 Minerals Demand Projections for the Braemar Region: 2013-17, 2018-22, 2023-2032  

                                                      
17 Government of South Australia, Op.Cit. 
18 Reserve Bank of Australia Bulletin (March Qtr, 2013): The Resources Boom and the Australian Economy: A Sectoral 
Analysis. 
19 Deloitte (2013), Op. Cit., Table 6.3, Page 41. 
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4.1 Status of Existing Ports in the Spencer Gulf 
In addition to Port Pirie there are currently four other existing ports of significance in the Spencer Gulf 
region: 

• Port Bonython 
• Whyalla  
• Port Lincoln 
• Wallaroo. 

To date, the major of port-related activity for bulk commodity movements has been through Whyalla 
reflecting the movement of iron ore from the Middleback Ranges. An overview20 of these other four 
regional ports is provided in Table 4-1 (below). 

Table 4-1 Overview of Regional Ports in the Spencer Gulf (excluding Port Pirie) 

Regional Port Overview 

Port of Bonython 

Port Bonython is owned by the State Government and currently solely operated by Santos as 
an export facility. Subject to an indenture Act of State Parliament, this Port moves 
approximately 250,000 tonnes annually (approximately 30 vessels per year) of product 
including naptha, crude oil, propane and butane. 

Using a 2.4 kilometre jetty to access deep water anchorage of approximately 20 metres to 
load Cape Size vessels, opportunities to use this Port for other commodities have been 
reported as limited due to the safety and practical implications of integrating with existing 
users. 

Port of Whyalla 

Whyalla is one of South Australia’s largest export facilities currently exporting more than 6 
Mtpa of primarily iron ore.  

Owned by the State Government and operated solely21 by Arrium (formerly OneSteel) under 
an indenture Act, the Whyalla port facility involves a major iron ore transhipment operation by 
capable of loading Cape Size vessels up to 12 kilometres from the Port. 

Port of Lincoln 

Port Lincoln is a natural deep-water port (up to 15.2 metres) catering for Cape Size and 
Panamax vessels and handles, on average, 2.4 million tonnes of grain annually 
(predominantly wheat from the Eyre Peninsula). In 2011, Eyre Peninsula grain exports 
peaked at around 3.2 million tonnes.  

While the naturally deep water and Port location itself are well suited to attracting increasing 
throughput, this potential is constrained by the need to move product through the town. This 
appears to have impacted on expansion projects, for example by Central Metals. 

                                                      
20 Various references including Deloitte (2013), Op. Cit., pages 29 to 30. 
21 At the time of preparing this Preliminary Assessment, no information was publicly available on any third party access 
agreements. 

4 Regional Port & Other 
Infrastructure Requirements  
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Regional Port Overview 

Port of Wallaroo 

Wallaroo jetty was designed for loading grain vessels but due to the restricted 8.7 metre draft 
very few ships now call at this Port. Operationally, some vessels part load here and finish off 
at Port Lincoln. 

Also, the Lucky Bay Harbour terminal is used as the Eyre Peninsula terminal for the 
Wallaroo-Lucky Bay Ferry service operated by Sea Transport. 

4.2 Capacity of Existing Port Infrastructure to Service the 
Bramear Region 

A key assumption made by this Preliminary Assessment is that there are no operating bulk commodity 
export ports that can be readily accessed by the mines in the Braemar region. Further, none of the 
existing ports on the western side of the Yorke Peninsula or on the Gulf of St Vincent in their current 
configuration will be suitable to load the volume of ore expected to be produced by mines in the 
Braemar mining cluster22. 

Based on the Deloitte (2013) analysis in the Regional Mining & Infrastructure Plan (RMIP), over the 
period 2013 to 2032 there will be a lack of access to bulk commodity export port for Braemar mines. 
This infrastructure shortage will become pronounced in the periods 2018-2022 and 2023-2032 as new 
mining production is planned to accelerate. 

Table 4-2 Overview of Regional Ports in the Spencer Gulf (excluding Port Pirie) 

 2013-2017 2018-2022 2023-2032 

Condition    

Capacity    

Capability    

Importantly, the above table indicates from the forecast period when the current ports infrastructure 
deficit will become apparent. There is, of course, an investment period that is required to commence 
before the period of forecast demand.  

This dynamic is particularly evident for the mining sector as it tends to experience significant lead 
times in both the identification and the development of resource deposits, partly due to its  
capital-intensive nature. As shown in Figure 4-1 (below), the expected bulk freight task (under a 
medium case scenario23) becomes apparent from 2018.  

 
Figure 4-1 Deloitte (2013): Bulk Freight Task “Medium Case” Projections for York & Mid-North 
                                                      
22 Deloitte (2013), Op. Cit., page 46. 
23 Ibid., page 43. 



 

 

 Page 25 
 

As a result, implementing a ports expansion option will be required in the next 2 to 4 years. Port Pirie 
and its preferred expansion option is ideally situated to easily met this time frame and provide a 
strategic export solution to South Australia. 

4.3 SWOT Analysis – Other Regional Port Options 
A SWOT analysis is a strategic planning method that is ideally suited for analysing the internal and 
external factors that can affect a project. The SWOT acronym stands for: 

• Strengths: the advantages this project has over other projects 
• Weaknesses: the disadvantages this project has internally compared with other projects 
• Opportunities: current external trends which are waiting to be taken advantage of 
• Threats: external movements which may cause a problem and have a negative impact on the 

project. 

Table 4-3 (below) sets out a high level SWOT analysis of Port Pirie’s proposed port expansion option 
compared to several other existing/planned ports in the region. Note, Port Wallaroo was excluded from 
this SWOT analysis given the existing limitations of current facilities as identified in Table 4-1 (above). 

Included in the SWOT analysis is the proposed Braemar Bulk Export project that plans to transfer iron 
ore concentrate from iron ore mines in the Braemar region (using up to four slurry pipelines) to an 
offshore export loading facility located in the Spencer Gulf, approximately  four kilometres off the coast 
north west of Point Riley. The first stage of this project is estimated24 to cost $2 billion. 

This SWOT analysis highlights several key strengths of the Port Pire port expansion option (e.g. 
scalability, location to the Braemar mining region/cluster, its lower capital cost compared to a deep 
water port solution and the short time frame (2 to 3 year) to bring on line) which represent key 
opportunities to take advantage of the expected trend in growing demand of mineral production in the 
region. There is, however, a potential long term weakness that will need to be managed by way of 
ensuring adequate rail infrastructure connections to the Braemar region once mining output reaches 
expected activity levels in the future. 

There are a number of ports proposed for the eastern side of lower Eyre Peninsula.  In general these 
ports are at the concept stage only and currently lack key infrastructure (road, rail, electricity and 
water) required to enable their immediate development. Of specific concern to many of these 
proposed ports is the large cost associated with providing rail access for them.  A number are also 
reliant on less efficient road access to deliver material to the port.  For these reasons they are not 
consider a real alternative for all of the emerging mines to the north of the state or in the Braemar 
region and are thus not considered an alternative to Port Pirie. 

The only proposed competition to Port Pirie are believed to be Port Bonython (if this port proceeds to 
construction), the Braemar Bulk Export Port (but would not prevent Port Pirie from servicing northern 
mines) and the Port of Whyalla (if opened to third party access). These scenarios are considered 
remote due to the reasons outlined in Table 4-3. 

 

                                                      
24 See Braemar Infrastructure web page at www.braemarinfrastructure.com/the-project. 
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Table 4-3 High Level SWOT Analysis: Regional Ports in the Spencer Gulf 
Regional Port Strengths Weaknesses Opportunities Threats 

Port Pirie 

Proximity to Braemar region and 
northern mines. 

Lower capex compared to other 
options. Scalable infrastructure 
lowering entry costs. 

Existing infrastructure available 
(water, electricity, road & rail). 

Short lead time to develop. An 
existing Port. 

In the longer term, there may be a 
requirement to upgrade rail 
infrastructure between Port Pirie 
and Broken Hill. 

Is a shallow port. 

 

Scalable solution allows port expansion 
to be on on-line within 2 to 3 years to 
coincide with expected mining 
production demand. 

Reducing costs of transhipment made 
the port attractive compared to other 
options. 

For each mine to have their own 
storage facility to protect their “blend”. 

Potential for deep water port 
proponents to attract support for their 
projects in preference to Port Pirie. 

Each mine to want their own port rather 
than a share facilities. 

Port Bonython 

Deep water port capable of 
servicing Cape Size and Panamax 
vessels. Potential to service other 
commodity users. 

Central to Northern & Eyre 
Pennisula mines. 

Availability of power, water and 
road access. 

Use of this Port for other 
commodities is limited by the 
safety and practical implications of 
integrating with other users. 

Existing rail access is limited. 

Potential difficulties in access from 
Braemar and lower Eyre 
Pennisula. 

High capex (circa $1b) and 4 year 
lead time. 

Requires initial aggregation of 
demand to justify high capex. 

Location to iron ore resources and rail 
infrastructure a potential advantage. 

Potential for exporting grain. 

Port locations with less multi-user 
conflict may present better 
development opportunities for 
proponents. Large capital costs 
associated with a deep water port. 

The development of other ports will 
significantly diminish its business case. 
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Port Whyalla 

Existing transhipment operations in 
place with plans to expand 
capacity. Able to service resources 
projects in Eyre & Western regions. 

Recent upgrade provides capacity 
and lower capex to develop. 

Current sole-user access 
arrangements limits other 
potential users. 

Lack of access to deep water. 

Expansion options limited. 

Best placed to service mining projects 
on the Eyre Peninsula. 

Allow third party access to port. 

Potential for deep water ports 
proponents to possibly entice existing 
users.  

If  Port Bonython goes ahead the 
feasibility for this facility becomes 
marginal. 

Port Lincoln 

Naturally deep water port situated 
close to South Gawler, Central 
Eyre and Southern Eyre mining 
projects. 

An existing port. 

Need to move product through the 
town is a major constraint. This 
has already affected one 
development proposal (i.e. 
Centrex Metals). 

Rail access is limiting with an  
upgrade cost $1.3b. 

There are proposals for a new 
unloading facility for Port Lincoln’s 
fishing fleet at Proper Bay. This may 
separate fishing users from other users 
and free up additional port capacity. 

Port locations with lesser impact on 
local community may present better 
development opportunities for 
proponents. Large capital costs 
associated with a deep water port. 

Port Spencer, 
Cape Hardy & 
Lucky Bay 

Potential new multi-user facilities 
on the east coast of lower Eyre 
Peninsula for iron ore and grain to 
serve new mines in central and 
lower Eyre Peninsula. 

Each is potentially scalable. 

 

Will only be able to service mining 
projects on central and lower Eyre 
Peninsula. 

Will need new road and rail 
infrastructure or potentially slurry 
lines. 

Road freight (Ironclad) is 
inefficient and will conflict with 
other road users. 

Lack of access to infrastructure 
rail, electricity and water. 

The ports may be a potential rival to 
any new iron ore facility at Port 
Bonython but would require significant 
expenditure on rail infrastructure to link 
to northern Eyre Peninsula. 

Still at feasibility stage with State 
Government unlikely to allow all three 
multi-user projects to proceed over 
such a short coastal distance. 

Unknown environmental issues.  
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Braemar Bulk 
Export Port 

Project aims to provide a multi-
purpose infrastructure corridor that 
will provide a low cost/high volume 
export solution for iron ore mined in 
the Braemar region. 

Access to deep sea. 

No urban interface. 

Will only be able to service mining 
projects in the Braemar region. 
Significant water supply and 
management requirements. 
Significant power supply 
requirements. 

Access to the port is not currently 
available. 

High capex (estimated at around 
$2 billion). 

Lead time to develop. 

Underground installation means 
community impact is minimised. May be 
able to use existing corridor. Reported 
as a long-life solution with limited 
maintenance requirements. 

Still at feasibility stage with large capital 
costs. 

Environmental issues are unknown. 

Securing infrastructure corridor. 
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4.4 Rail Infrastructure 
From a national network perspective there are 33,299 route kilometres of open railway in Australia 
(excluding electrified lines)25, predominantly consisting of standard gauge and narrow gauge track 
infrastructure. As shown in Table 4-4 (below) in South Australia the greater majority of open railway 
infrastructure is standard gauge. 

Table 4-4 Route Kilometres of Open Railway, 2012, South Australia & Australia 
 South Australia 

(Route Kilometres) 

Australia 

(Route Kilometres) 

Broad 247 3,281 

Narrow 561 12,595 

Other 22 389 

Standard 3,069 17,034 

Total 3,899 33,299 

 
South Australia is uniquely placed geographically at the cross roads of the interstate rail network, as 
shown in Figure 4-2 (below) highlighting the railway lines in Australia used for intermodal movements 
for 2012. 
 
 

 
Source: BITRE, June 2012 
 
Figure 4-2 Australian Railway Network, Intermodal Movements, 2012 
 
In tonnage terms, the most significant primary rail freight movements are iron ore and coal from mines 
to ports in Western Australia and the eastern states respectively. For South Australia, the primary rail 
freight movement is for iron ore followed by coal (see Figure 4-3 below). 
 

 
                                                      
25 BITRE, Statistical Report – Rail, June 2012, Table 1, page 8. 
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Source: BITRE, June 2012 
 
Figure 4-3 Australian Railway Network, Lines Used for Iron Ore & Coal Movements, 2012 

For Port Pirie, the regional network consists of the standard gauge rail links between Broken Hill and 
Crystal Brook, on to Adelaide south of Crystal Brook and on to Port Augusta north of Crystal Brook (as a 
part of the Adelaide to Perth rail line). These corridors form part of the defined interstate rail network and 
are owned and operated by the Australian Rail Track Corporation (ARTC).  

Strategically, this places Port Pirie in an ideal logistical location where access to existing standard rail 
network infrastructure is concerned and servicing mining projects in the Braemar and Far North requiring 
rail access to an export port.  

For a comparative analysis of rail infrastructure, Table 4-5 (below) sets out information26 about current 
and future rail infrastructure in relation to the mining and resources sector. A key advantage of using 
Port Pirie is the ability to use the existing standard gauge rail network (compared to having multiple 
gauge requirements) and access to spare freight capacity. 

 

                                                      
26 Deloitte (2013), Op. Cit., Draft Regional Mining and Infrastructure Plans. 
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Table 4-5 Comparative Analysis of Existing  Rail Infrastructure 
 Yorke, Mid-North and Bramear 

• Standard gauge links between Broken Hill and Crystal Brook, on to Adelaide south of Crystal 
Brook, and on to Port Augusta north of Crystal Brook (as part of the Adelaide to Perth railway 
line). 

These rail corridors form part of the Defined Interstate Rail Freight Network and are owned and 
operated by the ARTC. Within the next ten years, the ARTC is proposing to roll out a new “in-cab” 
train control system which will improve safety and operational efficiency on the line. 

Subject to several assumptions, these sections of corridor do have some available capacity to carry 
additional loads, varying between an estimated 8 million tonnes per annum north of Crystal Brook 
and 16 million tonnes per annum south of Crystal Brook. The section between Broken Hill and 
Crystal Brook is estimated to have approximately 11 million tonnes per annum available capacity for 
additional volumes. 

Far North 

• Narrow gauge line between Iron Knob and Iron Baron and Whyalla (owned by Arrium) 
• Standard gauge line between Port Augusta and Whyalla, and between Port Augusta and 

Tarcoola (owned by the ARTC and forms part of the Defined Interstate Rail Freight Network) 
• Standard gauge line between Tarcoola and the Northern Territory (owned by the Australasia 

Railway Corporation and forms part of the Defined Interstate Rail Freight Network) 
• Standard gauge line between Leigh Creek and Port Augusta (owned by the South Australian 

Government and operated by Alinta Energy). 

Only the line between Leigh Creek and Port Augusta is reported as potentially having spare freight 
carrying capacity, with the other lines reported as operating or planned for full capacity. 

Eyre and Western 

The rail network in this region consists of the following four parts: 

• Narrow gauge lines between Kevin and Port Lincoln, and between Buckleboo and Port Lincoln 
• Narrow gauge lines between Iron Knob and Iron Baron and Whyalla 
• Standard gauge rail line between Port August and Whyalla, and Tarcoola and Western Australia. 

Both of the existing narrow gauge rail lines are privately owned. The line between Kevin and Port 
Lincoln, and between Buckleboo and Port Lincoln (owned by Genesee Wyoming Australia) 
principally carries grain and would require track upgrade works to carry additional volumes in the 
order of 1.0 Mtpa. 

The standard gauge line between Tarcoola and Western Australia is also reported as having spare 
freight capacity on this section estimated at around 1.2 Mtpa, based on a number of assumptions. 
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5.1 Overview of Port Options Studies 
The PPRC and RDAYMN have been approached by several mining companies with new projects 
looking for a solution to the export of iron ore and other concentrates from the Upper Spencer Gulf 
Region.  Port Pirie is considered as being an attractive strategic export solution for mining companies 
as it is an existing port with unutilised capacity as well as access to critical infrastructure including the 
national rail network. 

As a result of these representations the PPRC and the RDAYMN (together with support from the 
Member for Frome) have been investigating through initial feasibility studies to investigate the range of 
possible port development options that may be possible. 

As a summary, this initial feasibility work involved the following key steps based on generally accepted 
frameworks27 for options identification and analysis. 

 
Figure 5-1 Options Identification and Assessment Process 

This structure options identification and assessment process has ensured that initial feasibility work 
incorporates the several important factors necessary to identifying a viable and workable port 
development option.  

                                                      
27 For example, approaches to options generation and assessment in Infrastructure Australia’s Reform & Investment Framework 
Guidance, August 2013.  

5 Port Pirie Expansion 
Options – Current Progress 
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5.2 Key Evaluation Criteria Identified by the Port Pirie Council 
The following list of evaluation criteria was developed to help assess the range of possible project 
options for a port expansion: 

• Efficiency of access 
• Responsive to user needs 
• Expandable and flexible 
• Schedule of development 
• Environmentally responsible 
• Impact on community 
• Site suitability. 

Table 5-1 (below) provides descriptions of these evaluation criteria. These criteria were developed 
having regard to the expected needs of mining companies to have a project solution that balances 
efficiency and accessibility but is commercially practical.  

The latter point includes cost particularly given the impact of capital outlays on required rates of 
return/payback periods in the early years of mine development as initial product is being transported 
and shipped to market. This is particularly relevant for small start-up companies that may be potential 
users of the proposed port option as such companies are likely to find prohibitive the costs associated 
with large scale/heavy infrastructure port solutions. 

Table 5-1 Evaluation Criteria for Port Expansion Options 

Evaluation Criteria Description 

Efficiency of access Alignment and place of the option allows for reasonable access with no significant barriers 
to operational access.   

Responsive to user 
needs 

Option is able to accommodate the required volumes of users and schedule of service to 
serve the transport needs of customers, including the ability to minimise redundant cargo 
handling. 

Expandable and 
flexible 

Ease of expandability for future growth for both current and future users of the port.  
Flexibility to adjust features associated infrastructure configurations to adapt to existing and 
future operations. 

Schedule and cost of 
development 

Technical solution for proposed option can be delivered within a reasonable timeframe and 
costs can be reasonably predicted.  

Environmentally 
responsible 

Impact of the Project upon environmentally sensitive areas at or adjacent to proposed sites 
and along the access route. 

Impact on community 
The degree to which the option minimises adverse impacts to public and private property 
and activities in proximity to the alignment. This includes impacts on residential 
neighbourhoods, private industries, as well as commercial and government property along 
the route. 

Site suitability Proposed location of port expansion is suitable in terms of location to key users. Planning 
and geotechnical factors are suitable for the nature of development being proposed.  

The above evaluation criteria have been applied against each of the identified project options to 
determine a preferred project option – for more detail see Section  5.4 (below). 
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5.3 Identified Port Expansion Options  
Several key constraints were identified in the course of developing possible port expansion options. 
This included consideration of whether a deep water port facility should be constructed in order to 
align with the expectations of cargo vessel operators and users to use either Panamax or Cape Class 
vessels (mainly due to the economic freight rates possible compared to lower capacity vessels).  

The major constraint, however, with a deep water port solution was the economic viability of such new 
infrastructure, particularly given the large capital costs involved and that the likely users would be 
small to medium exploration and mining companies without ready access to the required capital and 
equity. Such companies would ideally be looking for more cost effective solutions in the initial stages 
of their project life until production volumes and prices become more established. 

As a result, the port expansion options 
that were developed involve a “barge 
transhipment” technical solution 
involving the transport of bulk ore 
product from the mine site to a 
nominated port site and storage facility, 
from where ore is then loaded onto 
waiting barges for shipping offshore to 
waiting Cape Class vessels. 

Transhipping is a proven bulk product 
handling solution used in Australia and 
overseas by major mining projects, 
typically where shallow port issues are a 

constraint. Technically, bulk ore transhipment involves the following elements: 

• Bulk ore product is transported from the mine site to a nominated holding/storage facility located 
nearby to port or port-related access 

• Product is then loaded on to barge vessels, which then move the ore to an offshore anchorage 
point to meet larger, ocean going bulk carriers where the ore is offloaded 

• Once loaded, the bulk carriers make their way to their intended destination port. 

A viable transhipping option depends on a multitude of factors including geography, prevailing sea 
conditions (in particular the fetch length28 associated with sea swell), water depths, export volumes, 
and project life29. Benefits of transhipping are reported to include: 

• Fast and efficient loading 
• Scalability 
• Lower capital expenditure commitment (compared deep water port solutions) 
• Limited impact on the marine environment 
• Ability to commence exporting of product to market without the longer lead times often needed 

with more intensive bulk handling infrastructure. 

Based on a technical solution involving barge transhipment the following three main options have 
been identified for expanding the capacity of the port of Port Pirie, as detailed below in Table 5-2 and 
as shown in Figure 5-2 on page 36. 

                                                      
28 Fetch length is the distance over which the wave generating wind has blown and contributes to the amount of energy 
contained in sea swell. 
29 Australian Journal of Mining, “Feature Publication: Barging, Transshipment & Container Tippling”, July/August 2011, page 56. 



 

 

 Page 35 
 

Table 5-2 Identified Port Expansion Options 

Port Expansion Options Description 

Option One 
Transhipping using storage 

shed/facilities adjacent to city 
centre 

Upgrade existing wharf facility and barge 
product offshore to waiting vessels. This 
option30 involves railing the ore into Port Pirie 
and holding in a storage shed adjacent to the 
city centre. 

 
 
 
 
 
 

 

Option Two 
Transhipping using storage 

shed/facilities on the eastern side 
of Port Pirie River 

Develop new storage and loading facilities on 
the eastern side of Port Pirie River and barge 
product offshore to waiting vessels. This option 
involves developing rail unloading and storage 
facilities and barge loading facilities on the 
eastern side of the Port Pirie River. 

 

 

 

 

 

 

 

Option Three  
Transhipping using storage 

shed/facilities outside the city and 
conveyed to the wharf using the 

existing rail path. 

Develop new storage and loading facilities 
outside the city, transfer product to the existing 
wharf facility and barge product offshore to 
waiting vessels. This option is a variant of 
Option One in that ore is stored outside the city 
and conveyed to the wharf using the existing 
rail path. 

 

                                                      
30 WPG currently has development approval to export 3.5 Mtpa from this site. 
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Figure 5-2 Location of Identified Port Expansion Options 
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5.4 Assessment of Port Expansion Options 
To assess the merits of the identified port expansion options and to identify a preferred option, a high-
level multi criteria analysis was undertaken. The multi-criteria analysis methodology is a commonly 
accepted31 decision making tool for transport projects and is particularly useful when several factors 
need to be considered. 

Table 5-3 (below) sets out the multi criteria analysis matrix and supporting rating assessment table. 

                                                      
31 For example, see the Australian Transport Council (2006), National Guidelines for Transport System Management in 
Australia, Volume 3 Appraisal of Initiatives. 
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Table 5-3 Multi Criteria Analysis of Identified Port Expansion Options 

 Evaluation Criteria 

 Efficiency of 
access 

Responsive to 
user needs 

Expandable and 
flexible 

Schedule and 
cost of 

development 
Environmentally 

responsible 
Impact on 

community Site suitability 

Option One 

Transhipping using 
storage 

shed/facilities 
adjacent to city 

centre 

 

Existing brownfield 
site may constrain 
future expansion. 
Potential issues 

with road/rail 
interface. 

 

 

Future expansion 
may be limited due 

to existing site 
constraints 

adjacent to the 
current wharf  

 

Lowest cost. Uses 
existing 

infrastructure. Has 
DA approval for 

3.5 Mtpa. 

 

 

Major impact of 
train operations on 

access and 
mobility in city 

centre 

 

Option Two 

Transhipping using 
storage 

shed/facilities on 
the eastern side of 

Port Pirie River 

 

Essentially 
greenfield site 
allows for good 

planning of 
road/rail interface. 

 
 

Scalable solution. 

 

Requires new rail 
loop and rail 

loading facility. 

Higher capital cost 
than other options. 

 
 

Located away from 
residential areas. 

 

Low lying site area 
but capable of 

being developed. 
Geotechnical and 
tidal information 

require 
confirmation. 

Option Three 

Transhipping using 
storage 

shed/facilities 
outside the city 

and conveyed to 
the wharf using the 

existing rail path 

   

 

Uses existing rail 
and port 

infrastructure. 

Medium capital 
cost involved. 

 

 

Major visual and 
noise impact from 

having a 
permanent 

conveyor structure 
running inside the 

city 

 

Rating Assessment Table 

 Option makes a major contribution to addressing the evaluation criteria 

 Option makes a contribution to addressing the evaluation criteria 

 Option potentially has a negative impact on the evaluation criteria 
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5.5 Summary of Options Analysis & Preferred Port Option 
As a general summary, all three options scored highly on the following three criteria which reflect the 
inherent benefits of a transhipment option: 

• Responsive to user needs 
• Expandable and flexible 
• Schedule and cost of development. 

For the criterion Expandable and Flexible, there may be limitations for Option One given the site 
location will be within existing development (i.e. the current wharf and surrounding area) which may 
constrain the ability to expand in the future.  

Similarly for the criterion Efficiency of Access, there may also be limitations for Option One from the 
brownfields site factor insofar as potentially the best possible operational alignment and linkages may 
not be possible given a proponent will need to work around existing site structures. 

For both Options One and Three, a key issued identified was the Impact on Community being the 
effect of train movements (i.e. Option One) and major visual and noise impact from conveyor 
infrastructure (i.e. Option Three). 

With the above issues taken into consideration, overall it appears that Option Two presents the best 
outcome in terms of managing the issues identified under the criterion Impact on Community and, to a 
lesser extent, the brownfield site impacts that would appear to limit the potential for Options One and 
Three. 

5.6 Key Advantages of the Preferred Option 
In comparison to the other identified options, there are considered to be several key advantages with 
the Preferred Option. These advantages are set out in Table 5-4 (below) using the evaluation criteria 
as a guide. 

Table 5-4 Key Advantages of the Preferred Option 
Relevant Evaluation 
Criteria Key Advantages of Preferred Option 

Expandable and Flexible The major advantage of this proposal is that it is highly flexible and is 
scalable to meet initial and future demand. 

Schedule and Cost of 
Development 

The project can be started at lower volumes and the transhipment approach 
will allow it to be expanded beyond 20Mtpa. The lead time to obtain all 
relevant approvals, construct and be operational is 2 to 3 years. The 
proposed port expansion has a relatively low capital cost compared to a 
deep water port solution.  

Impact on Community The Council and the Port Pirie community are supportive of the proposal. 

Efficiency of Access The port is capable of servicing both northern mines and those to the east 
(Braemar) via rail or potentially by slurry pipe line. 

Site suitability The storage site has good access to the national highway, is on a road train 
route with power, water and gas nearby. 
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5.7 Benchmarking Information Supporting the Preferred Port 
Option 

Supply chain movement of bulk ore via transhipment is proven technology and in use/under 
consideration by several resources projects in Australia and overseas. The aim of this section is to 
provide general information about the following two Australian transhipment operations: 

• Onesteel/Arrium (Whyalla, South Australia) 
• Sino Iron magnetite project (Cape Preston, Western Australia). 

Benchmarking case studies on the above projects are provided on the following pages. 
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 OneSteel Transhipment 
Operations 
      

 Whyalla is the base for CSL Australia’s iron ore transhipping 
operation, which is where a barge-based operation is located to 
export iron ore for OneSteel Whyalla.  

The operation consists of a Floating Offshore Transfer Barge 
(FOTB) Spencer Gulf, and two Self-Unloading Barges (SUB) 
Barngarla and Middleback. All barges were purpose-built in China, 
and towed to Whyalla, arriving in early 2007.  

As none of the barges having motive power, at the beginning of 
each transhipment, the Spencer Gulf is towed out with the 
assistance of three dedicated tugs, and is secured to the cape ship 
for the duration of the transhipment. Over the course of the 
transhipment, the tugs shuttle the SUBs between the OneSteel ore 
jetty which is where the ore is loaded onto the barges and the 
transhipment point where gulf waters are deep enough to take Cape 
Size export ships, which is approximately 8 nautical miles from 
Whyalla. 

As their designations suggest, the SUBs self-discharge onto the 
FOTB, which then transfers the ore, via inclined belts and a 
discharge chute, directly into the export ship’s holds. Typical cape 
transhipment would consist of approximately 15 barge loads of ore, 
and there are on average three cape transhipments per month. 

Flinders Spencer Gulf Marine Services is involved in this operation 
as a management role, surveying role and also provide the 
Loadmaster to oversee the loading of the ore onto the barges at the 
ore jetty. 

 

Whyalla, South Australia 
      

    

Figure 5-3 Benchmarking Case Study: OneSteel Whyalla Transhipment Operations 
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 Citic Pacific Sino Iron 
Magnetite Project, 
Transhipment Operations 
      

 The massive Sino Iron project is being developed at Cape Preston, 
100 kilometres south west of Karratha in Western Australia's Pilbara 
region. It is the largest magnetite mining and processing operation 
under construction in Australia. The Sino Iron project is focused on 
delivering a world class magnetite iron ore development which will 
add value to the Western Australian economy through significant 
downstream processing, employment, community benefits and 
international technology transfer while balancing social and 
environmental considerations. 

Sino Iron’s transhipment system will consist of a breakwater to 
shelter the loading facilities, a port stockyard and conveyor system, 
a barge loader that works like a small ship loader and a large fleet of 
barges and transhipment vessels. 

Operationally, the conveyor will carry material along the breakwater 
to the barge loaders. The barges will be loaded unimpeded by 
prevailing sea conditions as they shelter behind the breakwater. 
Once loaded, the barges will be towed by tugs about 20 kilometres 
offshore, where two large scale transhipment platforms wait. Product 
will be transferred to Citic Pacific’s own purpose-built 115,000t bulk 
carriers, which will transport the concentrate to the company’s 
Chinese steel mills. 

 

Cape Preston, Western 
Australia 
      

    

Figure 5-4 Benchmarking Case Study: Sino Iron, Cape Preston Transhipment Operations 
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6.1 Overview of Key Features of Preferred Expansion Option 
The preferred port 
expansion (i.e. transhipment 
using storage shed/facilities 
on the eastern side of Port 
Pirie River, as shown in 
Figure 6-1 has three key 
elements:  

• Rail operations 
• Storage facilities 
• Transhipment. 

 

 

Figure 6-1 Proposed Location: Preferred Port Expansion Option 

The proposed storage area would be located east of Port Pirie off Port Germein Road (i.e. Spencer 
Highway), next to the north-south rail line and in close proximity to the eastern line from Crystal Brook 
which services the Braemar mining region.  

A key benefit of this proposed site is scalability with multiple 200,000 tonnes capacity storage sheds 
able to be located on this land.  Also, this storage facility would be outside the central business district 
and residential areas of the City, thereby minimising the impact on the business and residential 
community. 

Under this Preferred Option, there would be a 4 kilometre balloon loop for rail access off the main 
north-south line with the potential to have multiple rail lines, within the loop, if required. The site will 
allow for suitable unloading facilities with conveyors taking the material from the train a short distance 
to the storage sheds. 

From the proposed storage shed, material would then travel 1.2 kilometres to one of two  
self-propelled barges to be moored on the eastern side of the existing port swing basin. A fixed 
loading facility will load the self-propelled barges which will then take the material to a Cape Size 
vessel. In order to minimise loading times, the Cape Size vessel will be loaded from two of the three 
designated anchorage points in the channel.  

Further details on key features of the Preferred Option are provided in Table 6-1 (below). 

6 Preferred Port 
Expansion Option 
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Table 6-1 Key Features of Proposed Port Expansion Option 

 Details 

Rail Operations 

 

The rail network in this region consists of the standard gauge rail links between Broken Hill and Crystal Brook, on to 
Adelaide south of Crystal Brook and on to Port Augusta north of Crystal Brook (as a part of the Adelaide to Perth rail line). 
These corridors form part of the defined interstate rail network and are owned and operated by the ARTC. These rail lines 
are able to carry 1800 metre long trains with 25 tonne axle loads operating to an 80km/h speed limit.  

A 4 kilometre rail loop off of the main north-south line would be constructed on the designated land off the Port Germein 
Road. There is potential to provide multiple rail lines for multiple trains within the rail loop. The unloading facility will also 
include a rail unloader (tippler). The cost of this is in the range of $40 million to $80 million depending on the throughput 
rate and if a multicar tippler is used 

In order to export 20 Mtpa of minerals from Port Pirie, five trains per day would be required with each being 1.8 kilometres 
long and transporting 11,520 tonnes per train. Each train would take approximately 4 hours to unload depending on the 
system implemented. Once the train is unloaded, the material is conveyed a short distance to a number of storage sheds. 

The major advantage of this proposed port expansion is that train movements are kept out of the Central Business District 
and rail/road interactions are minimised. The proposed port expansion lends itself to being able to service the resource 
sector in both north and the east (Braemar) of South Australia. 

Storage Facilities 

 

Council has identified a number of allotments of land to the east of the Port Pirie River, off Port Germein Road 
(Spencer Highway), and close to the Port Pirie River, suitable for locating appropriate storage facilities. This land is 
predominantly owned by Council and the state government, reducing issues associated with its acquisition.  The land 
in total occupies approximately 140 hectares. 

Initially, it is proposed to provide one large, covered and negatively pressured ore management shed capable of 
storing up to 200,000 tonnes of product. The facility will be designed to minimise dust and noise.  The negative 
pressure shed offers dust suppression and rain protection which will meet the latest environmental standards. A 
negative pressure shed of this size with loading and unloading conveyors would have a capital cost starting from 
around $25 million. 

The facility will also include rail unloader (bottom-dump or tippler), conveyors to the wharf area, and wash-down 
facilities. Material will be taken from storage sheds to loading facilities by way of a 1.2 kilometre long enclosed 
conveyor which would necessitate crossing a small section river at an estimated capital cost of $12 million to $18 
million. 

The benefit of this proposal is that it is scalable.  There is ample room for additional sheds to cater for increased 
demand and to allow separate sheds for multiple operators/mines. 
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 Details 

Transhipment 

 

The preferred option will use two 25,000DWT self-propelled, self-discharging vessels, to tranship the material out to a 
cape size export vessel in the shipping channel in the Gulf.  

It is proposed to provide mooring dolphins and a fixed loading facility on the eastern side of the river, opposite Nyrstar 
and the existing port facilities and parallel to the river.  The single load out boom at the wharf is estimated to cost $10 
million, with the mooring facilities estimated to cost another $15 million. 

The two self-propelled barges will have a wharf load out rate of minimum 3,500TPH, have a barge discharge rate of 
9500TPH and cost approximately $2.50/tonne to operate up to 20Mtpa. Initial estimates indicate that 7 barge loads will 
be required to fill a 180,000t Cape Size bulk carrier vessel, which could be loaded in 2 1/2 days. 

Based on above information it is expected that to achieve 20Mtpa will require, on average, a little over 2 barge 
movements a day to load 114 Cape Size vessels throughout the year. 
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6.1.1 Wharf Infrastructure (including Scheduling/Loading) 
Using mooring dolphins and fixed loading facility on the eastern side of the Port Pirie River, a primary 
consideration in designing the wharf infrastructure will be to facilitate manoeuvring the self-propelled 
barges in and out of the shipping channel during inclement weather and fast tidal streams. With an 
approximate 2 metre tidal range, potentially the tidal stream during the mid-ebb spring tide can be up 
to approximately 3 knots. 

To ease the approach of a vessel, technical advice suggests the wharf infrastructure be positioned 
parallel to the river bank (see Figure 6-2 below). This proposed position of the wharf infrastructure will 
need to confirm if piles can be positioned immediately along the shore line. If there are issues with 
potential encroachment into the existing swing basin then some shoreline adjustment may be required 
to the wharf piles and vessel location. 

 
Figure 6-2 Preferred Option: Proposed Location of Wharf Positions 

Key success factor in transhipment operations to ensure the optimum time of loading and discharging 
include: 

• The type of transhipment vessel and operational characteristics 
• An effective loading system for the feeder (i.e. transhipment) vessels 
• Location of the offshore anchorage and meeting point for the self-propelled and Cape Size 

vessels. 
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6.1.2 Transhipment Vessels & Operational Characteristics 
The Proposed Option involves two self-propelled vessels operating, on average, twice a day to load 
114 Cape Size vessels annually. This equates to total product movement of 20 Mtpa.  

On a cycle basis it is expected to take seven barge loads to fill a 180,000 tonne Cape Size vessel 
which could be loaded in 2 ½ days. Assumptions and key operational characteristics are provided in 
Table 6-2 (below). 

Table 6-2 Transhipment Operations: Assumptions & Key Operational Characteristics 
Assumptions/Key Operational 
Characteristics Details 

Assumptions 

Wharf load-out rate 3,500 tonnes per hour 

Barge discharge rate 9,500 tonnes per hour 

Loaded speed through port 7 knots 

Loaded speed outside of port 10 to 11 knots  

Light speed 11 knots with some constraints 

Distance to ocean going vessel (OGV) Up to 20 nautical miles 

Docking time 30 minutes 

Operational Characteristics 

Load out time 5 hours 30 minutes 

Undocking to full speed 15 minutes 

Transit to OGV 2 hours 10 minutes 

Dock to OGV 30 minutes 

Discharge to OGV 2 hours 

Undock from OGV to full speed 15 minutes 

Transit to shore 2 hours 10 minutes 

Dock at load-out point 48 minutes 

Total cycle time 12.5 hours 

Cycles per day 1.9 cycles 

Total daily tonnage (2 vessels) 72,000 tonnes 

Note, the expected time to dock at the load-out point (i.e. 48 minutes) allows for delay from other ships 
manoeuvring in the swing basin. 

6.1.3 Proposed On-Shore Loading System 
When investigating options for on-shore loading of the self-propelled barges, two methods were 
identified: 

• Single pour-out point  
• Shore loader crane (travelling boom). 
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Summary details and indicative costs for the above two loading options are provided in Table 6-3 
(below) along with an example of shore loader crane on a travelling boom (i.e. Figure 6-3). 

Table 6-3 On-Shore Loading Systems 

On-Shore Loading 
System Details Est. Cost 

Single pour-out point 

This system is suitable for a self-loading feeder vessel 
option and has the advantage of a smaller wharfage 
front with fewer piles. 

The discharge boom and conveyor should be 
supported on separate piles recessed far enough back 
from the berthing files to avoid damage from any heavy 
impact. Piles should be stationed every 30 metres and 
designed to take a vessel impact at 1.5 knots. 

The use of auto mooring hooks on a vessel can 
provide an accurate line for the discharge chute as well 
as minimise crew numbers not needed for mooring. 

$5 million 

Shore loader crane 

Typically, these units have a series of parallel bogies 
that are mounted on rails that run parallel to the ship 
and run the length of the dock. The ship loader unit is 
fed by a dock conveyor and a travelling tripper 
conveyor that will move with the ship loader. The ship 
loader incorporates a luffing boom that allows the ship 
loader to load different types of vessels. The luffing 
boom can also be raised in a vertical position for 
storage purposes and to allow the vessel to depart the 
berth. 

$10 million 

 

 
Figure 6-3 Example: Shore Loader Crane on a Travelling Boom 
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While a single pour out loading system is less costly than a rail mounted discharge boom, it does 
require more wharfage for vessel warping (i.e. manoeuvring of the vessel during loading). While 
warping using manual mooring systems would require more focus on occupational health and safety 
issues, further investigations could be carried out to review warping systems nationally and 
internationally. 

6.1.4 Cape Size Vessel Anchorage Point 
In terms of offshore meeting and loading points for the self-propelled barges and Cape Size bulk 
carrier vessels, Figure 6-4 (below) provides an indicative view of this location in the Spencer Gulf. 

 
Figure 6-4 Possible Offshore Loading Site for Barge Transhipping 

As identified in Section 6.1.1 (above) the success of most transhipment options is due to the quickest 
cycle time of loading and discharging. For the Preferred Option the optimum distance from Port Pirie to 
the Cape Size OGVs is approximately 20 nautical miles. This may involve two, or possibly three 
loading points. If three loading points were required, then one proposal is for the Cape Size vessels to 
first anchor at 11 nautical miles offshore, top up at 12 nautical miles, and then be moved further out to 
20 nautical miles to complete loading. 

6.1.5 Land Ownership – Site of Preferred Option 
Current land ownership information (see Figure 6-5 on page 50) shows the greater majority of the site 
for the preferred option is under the ownership of the South Australian Government and the PPPRC.  
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Map 
Ref VG No Owner Description Title Area (m2) Zone 

1 3534120801 Urban Renewal Authority Lot 409 CT 6019/864 2,129,853 Rural Coastal 

2 3531393054 Port Pirie Regional Council Pt Lot 105 CR 5868/265 959,643 Rural Coastal 
3 3534119800 Port Pirie Rifle Club 348 Spencer Highway CT 5728/737 399,590 Rural Coastal 
4 3534116001 Seung Byung Chae Lot 91 CT 6012/781 65,452 Rural Coastal 
5 3534117004 Minister For Sustainability Sec 852/3 CR 5769/751 66,178 Rural Coastal 
6 3541584751 Minister For Sustainability Sec 1202 CR 5769/776 20,879 Rural Coastal 

7 3531329503 Minister For Sustainability Sec 1173 CR 5769/777 154,204 Rural Coastal 

 
                   Figure 6-5 Land Title Information: Site for Preferred Option 
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6.1.6 Weather & Sea Handling 
For wind-related information, data was sourced from the BMT Global Wave Statistics and CSL records 
for Whyalla, South Australia. For the purposes of this Preliminary Assessment, the assumptions made 
are 330 weather days available for the self-discharging transhipper and 355 days for an FHT 
operation. 

A storm management plan will be required in the rare event of a storm occurring in South Australia’s 
lower latitudes. From a design perspective, the transhipment vessels will have fenders on both sides 
and can be secured against the load-out and lay-up wharfs. Vessels should be also be ballasted down 
with fuel and secured with additional lines. 

6.1.7 Self-Propelled Vessels: Manning & Industrial Relations/Management 
Plan 

Australian shipping operates32 under a system of registration, licences and permits along its coast. 
Under Australian industrial legislation, Australian workers employed on Australian 
owned/operated/registered vessels working in Australia are covered by Australian legislation. 

As a result of changes in January 2010 to the Regulations accompanying the Fair Work Act 2009, 
foreign vessels operating on the Australian coast continuously or on frequent occasions in a relatively 
short period of time will be covered by Australian industrial law, and are obliged to provide Australian 
minimum wages and conditions for the duration of that vessel’s Australian journey. 

The safety manning requirements under the National System for Commercial Vessels have been 
considered in developing the Preferred Option, with the likely crew profile set out in Table 6-4 (below). 

Table 6-4 Indicative Crew Profile (National System for Commercial Vessels) 

Crew Member Annual Salary 

Master Class 1 $180,000 

Chief Engineer $180,000 

Mate $120,000 

Second mate $90,000 

Second engineer $90,000 

4 x Able seaman $75,000 

Cook/Able seaman $80,000 

Also, industry best practice suggests the company undertaking the transhipment operations have a 
five year operational plan with key performance indicators. It will be necessary for an ISM-type33 
Safety Ship Management system to be implemented at the earliest possible time. Implementation of 
this system will ensure insurance premiums are kept to a minimum and the vessel maintenance 
program is kept to a high standard. 

                                                      
32 See Australian Shipowners Association (ASA): Cabotage and Industrial Relations. 
33 The ISM (Code) is an International Standard for the safe management and operation of ships and for pollution prevention. 
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6.2 Initial Assessment of Possible Risks & Control Strategies 
While this Project is at the very early stages of investigation, an initial high-level scan has been done 
of major project risks and required control strategies. In undertaking this high-level scan of project 
risks, the following risk identification and analysis process has been used: 

• Identify the possible project risks, given the stage of Project investigations 
• Assess the consequence and likelihood of identified projects 
• Confirm required control strategies (again reflecting the stage of Project investigations) 
• Provide an overall assessment of risk. 

To assist in the risk assessment, the following tables on pages 53 to 54 were used to categorise 
consequence and likelihood of identified risks, and provide an overall risk assessment. An initial 
project risk matrix that could be used for future development of the Project is provided in Table 6-8 on 
page 55. 
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Table 6-5 Risk Consequence Reference Table 

Level Rating Operational Economic Environment Throughput Reputation/Political Compliance 

5 Catastrophic Activities 
ceased. 

Significant 
economic loss 
or damages. 

Uncontained 
hazardous 
impact with 
residual effect. 

Significant 
throughput 
decrease resulting 
in cancellation of 
operations. 

• Maximum high level widespread adverse national 
headline media exposure. 

• Government inquiry/Royal Commission. 

• Major political/government repercussions or change.  

• Non-compliance results in criminal 
charges or loss of required 
accreditation. 

• Significant legal 
consequences/Class action against 
port operator. 

4 Major Major delays 
to activities.  

Substantial 
economic loss 
or damages. 

Extensive 
hazardous 
impact requiring 
long-term 
rectification. 

Sustained drop in 
operations and 
throughput. 

 

• Repeated adverse media exposure. 

• Scrutiny required by external third party. 

• Political embarrassment. 

• Significant political concern. 

• Non-compliance results in 
termination of process or imposed 
penalties. 

• Legal action against port operator, 
potential for class action. 

3 Moderate 
Some 
moderate 
delays to 
activities. 

Manageable 
economic loss 
or damages. 

Uncontained 
impact, able to 
be rectified in 
short-term. 

Complaints and 
moderate drop in 
operations and 
throughput. 

• Adverse media exposure. 

• Organisational review. 

• Shareholder/Board enquiry/briefing. 

• Regional political concern. 

• Many non-compliances or probity 
infringements and some processes 
repeated. 

• Probable Legal action against port 
operator. 

2 Minor 
Some minor 
delays to 
activities. 

Manageable 
economic loss 
or damages. 

Contained low 
impact. 

Short term drop in 
operations and 
throughput. 

• Non-headline media exposure within region or 
jurisdiction. 

• Scrutiny required internally to prevent escalation. 

• Local political concern. 

• Lobby group correspondence. 

• Some non-compliances 

• Possible Legal action against port 
operator. 

1 Insignificant 
Some 
insignificant 
delays to 
activities. 

Immaterial 
economic loss 
or damages. 

Low impact to 
isolated area.  

Minor drop in 
operations and 
throughput. 

• No media exposure. 

• Self-improvement internal review required. 

• Suggested improvements. 

• Unsubstantiated complaints. 

• Guidance required for compliance. 

• Legal action against port operator 
unlikely. 

 

 

 



 

 

 Page 54 
 

Table 6-6 Risk Likelihood Table 

LIKELIHOOD TABLE 

Level Likelihood Description Indicative Frequency 

5 Almost 
Certain 

The event is expected to occur in most 
circumstances 

Could eventuate in >90% of occurrences 
of event 

4 Likely The event will probably occur in most 
circumstances 

Could eventuate in 51 – 90% of 
occurrences of event 

3 Possible The event might occur at some time Could eventuate in 11 – 50% of 
occurrences of event 

2 Unlikely The event could occur at some time Could eventuate in 0.1 – 10% of 
occurrences of event 

1 Rare The event may occur only in exceptional 
circumstances 

Could eventuate in <0.1% of occurrences 
of event 

 

Table 6-7 Risk Assessment Matrix 

Consequence 

Likelihood 

Insignificant Minor Moderate Major Catastrophic 

1 2 3 4 5 

Almost 
Certain 5 5 10 15 20 25 

Likely 4 4 8 12 16 20 

Possible 3 3 6 9 12 15 

Unlikely 2 2 4 6 8 10 

Rare 1 1 2 3 4 5 
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Table 6-8 High Level Project Risk Register 

1.01
Other regional port developments 
secure market being sought by 
Port Pirie expansion project.

Location of and marketing by other 
regional port proponents.

Potential loss of support for 
Project.

Develop strategic and full business case 
proposals justifying benefits of the Project and 
promote with key decision makers and users.

5 1 5

Deloitte (2013) review has noted there are no operating bulk 
commodity export ports that can be readily accessed by mines 
in the Braemar region. Lower capital cost of transhipment option 
also a competitive advantage for the Port Pirie proposal.

1.02
Demand forecasts do not meet 
expected throughput 
requirements.

Inadequate demand/patronage profiling 
and forecasting.

Poor project viability 
assessment.

Implement demand and patronage 
assessments as part of bankability/full 
business case studies.

4 3 12

Next stage of scoping studies will further refine revenues and 
costs for this Project. Demand assessment done to date based 
on independent third party view on potential expansion in the 
Braemar region, particularly for iron ore. 

Note, this project risk is consistent for all port development 
projects in the region relying on the minerals and resources 
sector.

2.01
Proposal impacts on local traffic 
movements

Alignment of rail route cross major traffic 
areas and roads.

Road user conflict for third 
parties Planning for Project based on location away 

from major traffic points.

3 2 6
Overall assessment is Minor  risk. Next stage of scoping studies 
will involve a detailed traffic management assessment, similar to 
process undertaken by other major projects.

2.02 Proposal impacts on existing rail 
infrastructure

Integration of required rail loop impacts 
operational efficiency of local rail network.

Operational impacts on rail 
network and throughput for 
loading of bulk iron ore.

Planning for Project based on implementing 
separate rail loop with integration into existing 
rail network.

3 2 6

Overall assessment is Minor risk. Next stage of scoping studies 
will involve a detailed rail operations and utilisation assessment, 
similar to process undertaken by other major projects of this type 
involving movement of bulk goods by rail.

3.01
Acid sulphate soils impact on site 
development.

Inherent characteristics of proposed site 
location.

Additional construction effort and 
increase in project cost.

Constructability assessment  when undertaken 
as part of more detailed assessment will 
manage this issue as part of the design and 
construction stage of the Project.

3 3 9

Overall assessment is Moderate  risk. Acid sulphate soils a 
common issue for port development projects, and will be a 
common project risk for all regional port development projects in 
South Australia.

3.02
Site soil structure and hydrology 
not suitable for proposed 
development.

Inherent characteristics of proposed site 
location.

Additional construction effort and 
increase in project cost.

Constructability assessment  when undertaken 
as part of more detailed assessment will 
manage this issue as part of the design and 
construction stage of the Project.

2 3 6

Overall assessment is Minor to Moderate  risk. Issue 
characteristic of port site development projects with known 
technical solutions available if required. Project cost contingency 
adjusted to reflect this risk.

3.03 Site levels not above sea level.
Inherent characteristics of proposed site 
location.

Additional construction effort and 
increase in project cost.

Constructability assessment  when undertaken 
as part of more detailed assessment will 
manage this issue as part of the design and 
construction stage of the Project.

2 3 6

Overall assessment is Minor to Moderate  risk. Current project 
investigations have identified this issue. Issue characteristic of 
port site development projects with known technical solutions 
available. Project cost contingency adjusted to reflect this risk.

Environmental 4.02
Noise and visual amenity impacts 
on surrounding environment.

Location of conveyor infrastructure 
required to move bulk ore product.

Complaints from local 
community and possibly 
intervention by the Enviroment 
Protection Authority.

Location and technical design of conveyor 
infrastructure to be constantly monitored for 
minimal impact on the environment.

2 2 4
Current investigations have focussed on a Preferred Option that 
will minimise the environmental impacts of the conveyor 
infrastructure.

5.01
Federal Government approvals for 
Project not provided in a timely 
manner.

Inadequate project planning 
commensurate with the stage of the 
project investigations.

Potential delay and cost impact 
on Project.

Implement development approvals workstream 
as part of project management arrangements.

4 2 8
Overall assessment is Minor  risk. Next stage of scoping studies 
will define the approvals pathways for this project, consistent with 
other port development projects.

5.02
Relevant State Government 
approvals for Project not provided 
in a timely manner.

Inadequate project planning 
commensurate with the stage of the 
project investigations.

Potential delay and cost impact 
on Project.

Implement development approvals workstream 
as part of project management arrangements. 4 2 8

Overall assessment is Minor  risk. Next stage of scoping studies 
will define the approvals pathways for this project, consistent with 
other port development projects.

Community Impact 6.02
Impact on business and 
residential community results in 
community backlash to Project.

Inadequate consultation with community 
on objectives and elements of the Project.

Potential delay and cost impact 
on Project. 

Implement community consultation and 
communication plan. 

2 2 4 Community is already aware of proposal and supports Preferred 
Option.

Legislative & Planning

Commercial 

SUPPORTING NOTES

Transport

Geotechnical
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6.3 Estimated Costs  

6.3.1 Project Cost Profile 
As a general explanation, a cost profile of a port project usually involves34 initial and high capital costs 
in the early stages of project lifetime, with the service life of a project dominated by operational 
revenues and costs. Figure 6-6 (below) provides an indicative chart of this cost profile. 

 

 
Figure 6-6 Project Lifecycle: Costs & Revenues over Service Lifetime  

The key issue for the port expansion project is to identify expansion options that assist in minimising 
the capital burden on project proponents, particularly given that deep water port solutions involve 
intensive capital costs. As a result, sometimes the required hurdle rate of return due to such high 
capital costs can be sufficiently punitive as to prevent a project from proceeding. 

Implementing a transhipment solution, therefore, provides an opportunity to minimise the initial capital 
outlay required allowing the project to be started at lower volumes and expanded gradually as demand 
take-up increases. 

6.3.2 Capital Cost Estimates 
For the purposes of this Preliminary Assessment, high-level capital costings have been prepared that 
estimate a possible capital cost range from $256 million to $287 million. 

This initial capital cost estimate comprises a “base” capital cost of $183 million and an estimated 
project risk contingency ranging from $73 million to $104 million.  

A breakdown of the initial estimate of the base capital cost is shown in Figure 6-7 (below). 

 

                                                      
34 Port of Rotterdam/Delft University of Technology (December 2011), “Flexible Port Infrastructure on Maasvlatke 2”, page 66. 
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Figure 6-7 Initial Estimate of Capital Costs 

The above capital cost estimates represent an initial estimate only of the likely capital costs for this 
project, and further work during the next stage of project investigations to refine the Preferred Option 
and confirm these capital costs to a P80 or P90 confidence level.  

In terms of providing guidance on what impact P80 or P90 cost estimates may have on the current 
capital cost estimates, this Preliminary Assessment has applied an Optimism Bias35 adjustment (see 
Figure 6-8 below) to the base capital cost to develop a possible project (risk) cost contingency range. 

 
Figure 6-8 Initial Capital Costs: Indicative Optimism Bias Adjustment 

                                                      
35 Optimism Bias is the demonstrated systematic tendency for appraisers to be overly optimistic about key parameters, resulting 
in underestimation of expected project costs. Based on Guidelines developed in the United Kingdom (2004) for major transport 
projects, and using rail projects as the reference point given a large share of the capital cost is rail-related, an Optimism Bias 
contingency adjustment of between 40 percent (i.e. P50)  and 57 percent (i.e. P80) has been calculated. 
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6.3.3 Operating Costs - Transhipping 
Based on an expected throughput of 20 Mtpa, initial estimates of transhipping costs are in the order of 
$2.50 tonne. 

This operating cost estimate excludes recovery of capital expenditure with port access and handling 
fees to be confirmed. To meet the expected operational requirements of the transhipping operations, 
indicative costings were sourced on two alternatives for the transhipment vessels (see Table 6-9 
below). 

Table 6-9 Indicative Day Rate Costs for Transhipping  Vessels  

Vessel Type Operational Capacity Approx. Day Rate 

2 x 15,000 DWT transhippers  

(self-loading/self- discharging, 
bucket wheel type)  

Sufficient to manage throughput 
of 20 Mtpa with weather time 
available and unrestricted sailings 
out of port. 

$44,500 each 

19,000 to 25,000 DWT transhippers 

(conveyor type) 

With a 19,000 DWT capacity, 
these vessels can sail 
unrestricted to the tides and load 
with sufficient clearance on the 
high tide to achieve 25,000 DWT. 
Although this system may require 
a greater wharf frontage it does 
have the capacity to expand to 23 
Mtpa with only two transhippers. 

$49,000 each 

6.4 Funding Options 
The underlying premise for the Preferred Option is that a private sector party would undertake the 
project for both the construction and operating phases. 

A third party may then contract with the build partner to provide the transhipment and associated 
operational services. Alternatively, a consortium may also potentially finance, design, build and 
operate the proposed expansion facility including the transhipment vessels. 

In broad terms, the recovery of capital and operating costs by a private proponent would be reflected 
in annual fees, rents, and/or tonnage charges to the users of the facility.  

6.5 Other Reviews of the Preferred Option 
As part of the South Australian Government’s draft RMIP report covering the Yorke and  
Mid-North/Braemar, a summary assessment of the Preferred Option was provided36 highlighting 
potential advantages and disadvantages.  

 

 

Table 6-10 (below) provides an analysis of the issues raised in the draft RMIP report and how they are 
recognised and/or addressed by this Preliminary Assessment. 

 
                                                      
36 Deloitte (2013), Op. Cit., pages 61 to 62. 
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Table 6-10 Analysis of Draft RMIP Review of the Preferred Option 

Project Issues Identified by 
the Deloitte RMIP for the 
Yorke and Mid North 

RMIP Observation View of this Preliminary Assessment 

Good proximity to existing 
freight rail network 

Identified by the draft RMIP as a 
project advantage 

 The draft RMIP supports the view of 
this Preliminary Assessment 

Freight rail network has some 
capacity to carry additional 
product without the need for 
augmentation 

Identified by the draft RMIP as a 
project advantage 

 The draft RMIP supports the view of 
this Preliminary Assessment 

Relatively low capital cost Identified by the draft RMIP as a 
project advantage 

 The draft RMIP supports the view of 
this Preliminary Assessment 

High flexibility/scalability Identified by the draft RMIP as a 
project advantage 

 The draft RMIP supports the view of 
this Preliminary Assessment 

Loading time for  Ocean 
Going Vessels 

The RMIP makes an observation 
that it could take 5 to 8 days to load 
a Cape Size vessel, depending on 
the weather. 

This Preliminary Assessment has used 
technical advice that suggests loading 
times of approximately 2 ½ days, which is 
considerably less than identified in the draft 
RMIP. 

Operating Cost Identified by the RMIP as a project 
disadvantage 

From a net present cost perspective when 
including both capital and operating costs 
the Preferred Option may represent value 
for money. This is on the basis that while 
the operating cost of transhipment may be 
higher than for a deep sea port, the capital 
cost for a transhipment solution is lower. 

Potential community impacts 
adjacent to main commercial 
area of town 

Identified by the RMIP as a project 
disadvantage 

This Preliminary Assessment has identified 
a Preferred Option that 
minimises/addresses potential community 
impacts. 
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7.1 Port Pirie Regional Council’s Initial View on Ownership & 
Investment 

The Council’s initial position on ownership and investment is for the private sector to have this role in 
the Project.  

Council, however, is willing to play a facilitation role subject to normal legislative, regulatory and 
probity constraints. Also, during the next stages Council may consider the possible opportunities for 
how any council-owned land may be included in the scope of the Project to assist with implementation. 

7.2 South Australian Government Involvement 
The South Australian Government currently does not have an ownership interest in major regional 
ports in South Australia, largely as a result of the transfer of major port ownership and operations to 
Flinders Ports Pty Ltd. 

In this context the South Australian Government has a regulatory role covering pricing and third party 
access introduced in 2001 and contained in the Maritime Services (Access) Act 2000. This Act aims to 
ensure access to regulated services on fair commercial terms through a negotiate-arbitrate access 
regime.  

Further, the South Australian Government has in place cross-ownership provisions through the SA 
Ports (Disposal of Maritime Assets) Act 2000. These provisions are aimed at limiting the concentration 
of ownership, and therefore market share, amongst container stevedores operating at the Port of 
Adelaide and competing inter-state ports. This measure was judged to promote inter-port competition 
in the national market for container stevedoring services. 

The South Australian Government does, however, have an active role (through the Development Act 
1993 and the Planning Strategy for South Australia) in setting directions for physical development of 
the state for port development. This includes ensuring zoning and land banking are used to secure 
land around ports for port-related developments. 

7.3 Intended Roles of the Private Sector 
The intended role of the private sector will be to construct and deliver the required infrastructure to 
support the port expansion, and operate the storage and transhipment operations. 

Given the current leasehold arrangements for other regional ports in South Australia, the contractual 
arrangements for any private sector involvement may involve a long-term lease over the required site 
and infrastructure so as to provide the required project security. 

 

7 Possible Ownership and 
Investment Models 



 

 

 Page 61 
 

8 Next Steps 
8.1 Next Phase of Project Investigations 
Given the strategic and high-level purpose of this Preliminary Assessment, the next phase of project 
investigations will include the following steps to further proof up aspects of this opportunity. These 
steps include: 

• Develop a stakeholder engagement strategy and management plan 
• Project plan the tasks required to develop a detailed (i.e. bankable) business case 
• As part of the detailed business case, conduct further work on the constructability and 

operational “proof-of’-concept” for the transhipment activities 
• Identify the land, development and environmental approvals required for this Project and 

dedicate resources to this workstream. 

As a guide, Figure 8-1 (below) provides an indicative list of work streams that can be used as the 
basis for developing a project management plan for a detailed business case.  

 
Figure 8-1 Indicative Work Streams for Developing a Detailed Business Case 

Note, should this Project be eligible for the infrastructure tax concession managed by Infrastructure 
Australia (IA) then the next phase of investigations will need to align and conform to IA’s Reform and 
Investment Framework Guidelines. 
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8.2 Project Management & Governance Structure 
To guide the development of a detailed business case, a project management and governance 
structure should be developed consisting of the following key elements: 

• Project implementation 
• Project governance 
• Project evaluation. 
This project management and governance structure will need to define the roles and responsibilities of 
the various parties with an interest in this Project, as well as nominate a project sponsor that can 
ensure the delivery of a completed business case report ready to proceed to the investment decision 
and procurement stages. 
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